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zace :•:• "--a .-no<3t recer.r risx assessment reiatinc ~, - -~-a; cc c :.•:;..-!. .-..-.-r.
:ec:~no. oc leal Faccors were consiceraa. Bac^crouna informal i^jn .anc i/< .:_.*!

ario>v3 o^ T; -. e rnecnods >.ised tc- aerive c~e values given i. ri
r-ia f ive? eacxcround Docu.'iiencs in Service Coae

~5, /jnicn irorresaond to Sections

r!ors"... >Ves or No) — I thrO'.tgh v1 of cne crheriiicai fiiss.

37A~L*3 ur DflTi-< .-GR ^.e<aa ana cornoounas (inorganic)

- i I s On- _ i ne O3 / Cs 1 / 86

wategory '.-section) Status i_ast; Devisee

_ r - a i xfD Assessment (I.fl. ) message only

i-r-naiat i on ^fD Assessment (I. B. ) no aata

Carcinogenicity Assessment (II.) on-line 06/0i/n9

iirinxing water Health Advisories (III.ft. ) no data

u.S. £PA Regulatory fictions (IV.) on-line Otj/01/69

^or-e?. . . (Yes or \to> —

_•:. CHRONIC ri&OuTH HftZASD ASSESSMENT PQR !\iCi\CPSCIN03E(NiIC

Suostance .^anie — ,_ead and comoounds (inorganic)

.^Er£-;tNC£ DCbE FOR CnSOMC C^ftu tXPGSJ.^E (

jraat ceai of information or the leaith effects of »eac n.r.s je-=-
: 7 TV ••-••-•, qn aecaces of 'nedicai ooservation ana -sc ient i f ic r-e'^e?.-z
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£'.:;-:.'.,r c.-.3 -sa.;- e r f e c ^ s of ~ead is Qui te Low. .! :
•2 •-^sc ; 5. particularly crnanges in <;i-ie ieve?is •'.->'? •-s\-"^ a :. n .Sii-oc
a -jDtscr s of ciiidren's neuropen..»vior%al save i o.v-';!£2''t, nay ^""t.-.ir-
.-i.e.; -;-: i ow as to ae essens ia .. "kv ^i ;;n.:.:.>•: .;, t "ir>s3- .;.". c . "•-£.-
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— — — '. - . - ; _sao ana cornoouincs i inorganic) />> —————

_ :.B. ixSFESE^CE DOSE -OR CHROMIC INHALATION tXPOSLRS

:''iore". . . (Yes or No) —-
\ot avaiiaoie at rnis tirn«

_II. CARCINOGEMCITY fiSSESSMENT FOR LIFETIME EXPOSURE

Suostance \anie — Lead arid compounds (inorganic)
CfiSRN —— 7439-9£-i
;_ast Revised — 06/O1/39

Section II provide* information on tnree aspects of tne carcinogenic ns--
a-zsessrnent for the agent in question; the u. 3. EPfl classification, anc C'.-..ar:t-
icative estimate* of risk from oral exposure and from inhalation exoo-sure.
~.ne classification reflects a weight—of-evidence judgment of the 1 i:<ei ...nooc
chat tne agent is a human carcinogen. Tne quantitative risk estimates are
presentee in three ways. The slope factor is the result of application of .*
low-dose extrapolation procedure and i» presented as the riSK per .'ng/.-<. 3/cay.
~'Te unit risk is the Quantitative estimate in terms of either risn aer .-.. /..

*lore?., . . (Yes or No) —

drinking water or risk per ug/cu.rn air breathed. The tnird form in wiic-i -
is presentee is a Grinning water or air concentration provicing cancer- >••;:".< .
of ; in lO.OOO. i in 100, OOO or 1 in 1, OOO, GOO. Background Document c.
i ••service Coce '5> provides details on the rationale and mec^oca csec c j- ::;?>• - -
:;-<e care inoqenicity va.ues found in IRIS. Users are referred to Bee; ..-...' .'
information on long-term toxic effects otner tnan carcinoneniciby.

< •; \ ._eaa and compounds (inorganic) >>>
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r,:?. BIS —- Sufficient arnmal aviaencs. ~2>" •••**-. rt .ass.?.-/-, s-.c.i •:: .',<=? .••;.: ••
;• -j :;.-••. ̂ . •-. -stat ist ical ly signif icant i r --vas-is:; ; n renal c :.'.-••••:--s wi. - -

AC i .-- . ;ar.«2Ci'.i3 exoosure to severe i. so :.... 3 ; e . eac =•=*. .-7.. -.-, i M ~ i .;: •
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-.-.A; ,-.;:••..: ,j r 4 .-•_••.= •̂?'is.1 _j K jrs-ss ic-n. -i'jnian evicencs is i na^eci.iij.t s.

u-r \M. ) —
arc coiv:oo-.!riC5 ( i nor game)

«_• "" H .'-i >- H R C ",: >j C G cE. N I C I T V DATA

r- a™ ec !..<»: ra. Tncsre are rour doiaernic t .; a ic stuaies .: n 'ic
ec :o . aac ,anc lead comaouncs. "wo stucies i Dingwai . -rorcvc3 r.(r •••-
^elu.-'n ec ai. , 1 36i > a; ci not fine any association oecweeri sx^os ...r-e

ar-a cancair- roortai ity. 3e:evari et ai. ','1985) in tneir retrossaec1; i •- a
'.ror-iO'"'r '.loi-'ca i i t y stuoy of orimary ieaa smeiter worxers fo'..'.na & siignt c
:n r,.-ie corai cancer mortality l5MiR-=95). Pooarent excesses were ooservec
!-eisoira--r'ry cancer (5MR = lii, oos=4i, p> O. O5) and Kidney cancer ';SMR=c:0*»,
:ias=D, o>'I'. O5>. Coooer ana Gaffey (1375) and Coooer (.1.985 uodate) in
ĉ 'R'jr- iv:ort ai i tv stuay of oattery olant worKers ana lead smelter iworxars foam
iuar; i sc icai iy significant excesses for total cancer mortality \3i»1i:?=l .13,
•-•os = 34-«.> . stomach cancer <3lv'R=i&fi, obs=34; and lung cancer (SMR-124, obs=lOS>
in aaitary olant workers. filtnougn similar excesses were ooseryed in smelter
workers, tney were not statistically significant. Cooper and i3ac*ey (1373/
^slt it was oossiole cnat individual suojects were monitored orirnar:. ly on --&
aasis of oovious signs of lead exposure, while others who snow no sy;no'i:or,i= or
ieac jjoisoninq would not oe rnonitored.

'•'••re"1. . . \ Ves or Noy — —

A;i of tne ayailaoie studies lackea Quantitative exoosure information, ? 5
we 1 . .as information on tne possible contrioution of smoking. fill stuois^ 3 .-.•
*aa eKoosures to other metals sucn as arsenic, cadmium ana zinc for wni.ri 'o
acj^.istment was cone. The canc«r excesses observed in the *unq anc stornacn
were relatively small ( <£OO) . Th*r« was no consistency of site among ~-e
various studies, and no study showed any aose-response relat lonsn i 3. "IMS.
t.ie available human evidence is considered to oe inadequate to rerute cr
aemonstrate potential carcinogenicity for numans from ieaa exposure.

< < < i_ead a n d compounds (inorganic) > > >

__ II. ft. 3. HNIMfiL CflRCINOGENICITY DftTA

Sufficient. The carcinogenic potential of lead salts, primarily
onospriates ana acetates, administered by the oral route, diet or ay inject 10.--.
nas aeen uernonstrated in rats and mice by more than 1O investigators. Tne
most character ist ic cancer response is bilateral renal carcinoma. Rats gi-. en
lead acetate or subacetate orally have developed gliornas, and lead subacetate
also oroducea lung adenomas in mice after i.o. adminstrat ion. i*losb of c^ese
investigations found a carcinogenic response only at tne nignest aose. " e
ieao corncounas testea in animals are almost all soluble salts. metallic -esc,
iead oxj.ce and j.ead tetraikyls have not oeen tested adequately. 3C'.;a-. as .^ic---.

f'ore?... rras or No) —inhalation exposure have not been locatec in '. ne 11;-?.-.*-
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vine :0— LOO pprn. Waj.e r^acs rsc Ii:OO, -'>•! '<' ' •anc c.-!;<JO oovn lea^
i-rreased renal tumor incidence c<f 5/5O. L ' . ' /£• ;> -srd t6/iO. w>
es in tne £OOO pprn aevelooea renal t u,:i,.-r-s.

~e i j j .a f~ et al. (. i '373^ st'.ioy i -j i. i fni~*=c '-••>' tne ..sc^ . v" .;;x oer .ri::=r •- _s ..
'. i=t s j. .. ~~ie aossidii i ty OT er-vironrnerita. c>:' <•''!; -am i nat j. c-n ~'rofn leaa i '• ; "e
:.f : . • . .-•>.-' i na warer was not mentioned. vne •atreiins of rais i.-.-seo «et-' ••? <•... ,.
i .ecir'isa i r. -;r>e st^.-.dv, oac tne .-:e=»it;^ Ef fects Mssesscne/'ii; f:ir _sac . ... 5. ••"
. ':•'- - ' inciccitec C"ii5 r~ a c s weire WiS'Car strain. ~'r,& weit;r~ cai'. &' . '•'.'<'-'•'.' .--r •-.• .
J.JPII ^as reaortea to oe ceoressed, out ceca i l s were not given.

^..asorsaK et -si. i.i385). in invest laar irq cne interaction o a i ^ T - a r - v
•i.alci.c'n :>n :eaa care inoqenic i ty« fea a diet W J . C T i% i.eaa si.i3ace~ate . i :•
JD •; j .'iiaie? iioraqi.ie-Dawi ey rats for 73 weens. Of tiie rats surv i v i m: ,c. ? ' ! • •

•:or-e'... <Ves or :vio * — in tnis 'creativierit grouo oeyonc 5u weens. ^*H. S"-'. ic
•<acj acenocarc i nonias : t".e rernainainp nine hac acenomas. Bilatsra!-. t'.iriior-3
•:'.:tec. \o renal tumors were noted among tne c

-"•5 oar-t of a st'.icy to cetermine interactions between soc i urn nitrite, eti,
, '.irea anc ieafl, male aorague— Dawiey rats were given lead acetate in tneir

CT- i r-,.-< \ f-.a water for 76 weeKS <Koller at ai.. i986). Tne concentration of leac
was iSOO Dorn. i\io *v.ianey tumors were detected among tne lO control rats.
"nirreen of ib (BlKi isac-created rats nad renal tubular carcinoma, with tire*.
tumors detected at 7£ weexs and tne remainder detected at one termination of
tne stucy.

Van tscn and Kroes (1963) fed basic lead acetate at 0, 0. :l% anc :..O% . .--
tne aiet to twenty five Swiss mic»/sex/treatment group for two year<3. '••••-
renal tumors aevelooed in the control grouo, but 6/£5 male mice of O. :% D-as:. •_•
i.eac acetate orouo had renal tumors (adenomas and carcinomas combined). in
the i . Or* grouo, one female had a renal tumor. The authors felt bna: cne :. ow
incicence in the 1.0% group was due to early mortality.

namsters given lead subacetate at O. 5% and 1% in the diet had no
•significant renal tumor response (Van Esch et al., 1369).

riore"'. . . (Yes or No) —

<< i_ead and compounds (inorganic) >>>

_..__: I. ̂.4. SUPPORTING DftTft FOR CflRCINOSENICITY

i_ead acetat* induces cell transformation in Syrian hamster embryo ceii.3
\DiPaolo et al., 1978) as well as enhances the incidence of simian adenov :. ->..•*
induction. Lead oxide showed similar enhanced aaenovirus induction (Casto ec
al. , 1979) .

Jnder certain conditions lead compounds are capable of inducing
chromosomal aoerrations in vivo and in tissue cultures. Grandjean et an.
<:9fl3> showed a relationship between SCE and lead exposure in exposed wo>^«ar^(
_6?ao has been shown, in a number of DNfi structure and function assays, to
affect tne molecular processes associated with the regulation of gene
expression (U.S. EPA, 1986).



. . . - T es • ::"•- \c : -— \jot avai 1 ao'. e.

_ -.:ar;i; i f y ing lead's cancer r iSK involves .v.arry uncert a i r.t les, 2..-:v,
::iav je '.;r:ia'.ie to lead. Age, neaitn, n«.rer1 T; -ion-ai state, ^oov 2u:-c..e
*•- . ,• -:,.i--s ^ration influence tne aasorot -. jf-.. re.Lease, ar.c exc rev lor,

..-.= a. io rex t tnat cur rent .-^riowieciae _• ? Le^c 3.TarMaco.-< in-=t; i c-s . '.
.<:• : - • : . . • . . _ - . ^-j cerived ay stancarri arocec v ,--e«5 wo MIC ncc c r i . t . v •;: e = :: <• . _
j> . ; . : • • : . i a. r-i».-.. Thus, tne Ca.--ca nogan Sssessriierit 3rouj '-ecomnte'ic 5
..>•- . " • . - j .a. S 'T -T i . ' nace not ce >.<sea.

ESTIMfiTE uF CfirtClNGGEMC .^ISK Fi^G'1 I \nOi_n " L •

jkv^i i ^

rore". . . < res or .'N.o; —_II. D. EPfi DOCUMENTATION, REVIEW, AND CONTACTS (CfiSC
<t\ i_eaa anc cornoounds (inorganic) >>>

,.__;i.D. i. EPft DOCUMENTftTION

U.S. EPft. :9fl4. Health Effects Aasessrner.t for Lead. Preaarea ay t-ss ^--"•. r
of r-eaith ana Environmental Assessment, Environmental Criteria arc As~es i-rie -
Off Lee, Cincinnati, OH, for tne Office of Emergency and Serneaial Se-s jO':sa,
^asn.LfiCton. DC. EPfl/540/1-86/055. NTIS PB85-163996/AS.

U.S. EPfl. 1386. ftir Quality Criteria Document for Lead. Volumes 1:1, Jv.
Preoarea Dy cne Office of Health ana Environmental Assessment, £nv i ronme" -ca..
Criteria ana Assessment Office, R«»earcn Triangle Park, NC, for rne Office ::•
Mir Quality Planning and Standard*. EPft-60O/S-S3/O£8dF.

•J. S. EPA. 1987. Preliminary review of tne carcinogenic potential of ieac
associatea witn oral exposure. .Prepared by the Office of Health ana
Environmental Assessment, Carcinogenic Assessment Group, Washington DC, :ror
trie Office of Drinking Water, Office of Solia Waste and the Office of
Emergency and Remedial Response (Superfund). OHEA—C-1267. Internal Review
Draft.

;yiore?. . . (Yes or No) —

Andersen, E. i_. , ana tne Carcinogenic Assessment Group. 1983. Quantitative
aoproaches in use to assess cancer risk. Risk Analysis. 3: £77-595.

Azar, A., H. J. Trocnimowicz and M. E. !»1axfield. 1973. Review of ieac i-cuflia-
in animals carried out at Haskell Laboratory - Two year feeding stucy arc
response to riernorrnage study. In: Barth D. , fl. Berlin, R. Enqel, P. ^ec--
aric J. Smeers, eas. Environmental health aspects of ieac: oroceec incs
international symposium; October 1972; Amsterdam, The Netherlands. i_uxe'iic-er
Commission of the European Communities, po. 199-208.

Casto, B.C., J. ^eyers and J.ft. DiPaolo. 1979. Enhancement of v^.ra-
crans format ion for evaluation of the carcinogenic or mutagenic ootencia* ." •
inorqanic mietai aaits. Cancer Res. 39: 193-198.



M. ^. ; sbti. '"or •; a . 1 1 y amona employees -i-* .ear c j a t ^ s - - . _j . ̂  -
••• a r . a r - s . . 3- ~T- „ 960. 5cane. .". «or-' £ -v/ . :• : r, . - •=? . . " - .

.*. C. ane *i. *.. Gaffey. i.375. nor tai i t y of .e~o - ^ c r - * ^ ' = . .
->*' Z'ceec i riQ3 :f t^e :'3/>+ Conference on SrancarC'=> o^ 3cc'..i .:»ar, :•:.!•• :.. .-;
-:- -• C--.S. £c. , Feoruary, 197*. *a*n i r.i;toi-i. DC. w. ^cc-.t-. y

l-2c. .

0 . ,-i ̂ ^a 1 i -~orciyce, I. ana ,9. £. _ai-ie. L'Bb.:-;. A f.:- 1 1 _>/,»•-;., 3 i ':••:••. •' .

'.->:•:'... •. - 0= or No) — Br. J. loc. ^eu. .-.-.• s 3^3-1. z.

I . :','iC' L .; , .'. :̂ . . 3. i_. .^eisoci arid B.C. ".".« = *•:•. i"57o. : ": j :.',••.• •.= ::;• .:•.
• ; • • v.f.-:-: r7 •...•"•! i- • , . . • - . •.• r Syr^-s ' ' •lan'ster cells sy iScrc ace-a-r;^ ar c
£' v i rooms;'. ~ a 1 ^=s -•'..-: ftijcerias is. Sr. J'. Cancer. 28; -(•f.'2-'>51: .

.arions in occupational teaa sxoo-S'-irs. £r>

--.assr^aK, .-'.. 3. , •-,. i_. rioover and !_. ft. Poirier. 1935. Effaces or c :. ̂  : ..-
'.vaiiCi-jfn ace~ate on ieaa suoacetate carcinocenicity in .<icneys o~ r..*^-r~ •:..- _
Dawley rar;s. Carcinogenesis. £(£): 279-.I92.

-.o.ier. ... D. . rg. .1. Kerkviiet and J. H. Exon. 1986. Neoolasia inducea in •••.
.-••at3 ~aa lead acetate, ethyl urea ana sooiuni nitrate. Toxico.. Pat 10 L. i
5(.'—57.

v^es 1 son, D. J. , i_. Kirernia j ian-Schumacner ana G. Stotany. 1982. Effects of
caarni i.-.rn, Ieaa, ana zinc on rnacrophage-rnec iated cytotoxicity cij^ara tumor
cells. Environ. Res. £8: 154-163.

yiore?. . . (Ves or No) —Seievan, S. G. , P.J. Landrigan, F. B. Stern -^-••c, ^.~.
Ieaa srneiter *Mori<ers. Am. J. Eoidemiol. 122: 673-683.

Van Esch, 3. J. and R. Kroes. 1969. The induction of rena* tumor'3 3v •-•ses.-;-
of Das ic lead acetate to mice ana hamsters. Br. J. Cancer. ;23: .Ic3-.I7..

\ \ < i_eaa a n a comoounds (inorganic) > > >

_._..II.D.£. REVIEW (CARCINO6ENICITY ASSESSMENT)

ŝ«̂  Tne review of the carcinogenic aotential of lead associacec w i t -
exoosure has received Agency review.

Tne 1986 Air Quality Criteria Document for Lead has received H-J«
External Review.

Agency work Group Reviews 05/04/83

Verification Dates O5/O4/88

More?. . . (Ves or p\o) —

___II.D. 3. U.S. EPfi CONTACTS (CflRCIMOGEMCITY

William PeoeiK.o / ORD — <£O2) 38S-5898 / FTS 382-5898

James Cogliano / ORD — (£O£)38£-5898 / FTS 382-5898



:> -._;-•• v>-» .-i.e..- c. < ~"--_,w v:

ar.ci? Name — _eac ,anc cornpourcis ( inorqan ic')

i•/a : L ab i e at this r i rne

. . • ras or :\o/> — _ IV . J. b. £PA SEGL«L:-<"3 v

b-josc .-jr-c-e ^arne -— i_saa anc compounds '.inorganic/
ClHSxN- - - 7*4.39-5^.-^.
•_asc Devisee — GS/Oi/3'3

£ -H risK assessments may oe Liodateci as riew aata are ouoiisnea aria a3
assessment metnoaoioo iss evolve. Regulatory actions are f reouent iy nor
'.itjciated at the sanie time. Compare tne dates for tne regulatory actions if:

\, triis section with the verification dates for the risk assessments in sect i or, s
I and II, as tms may explain incoris latencies. fliso note tiac some regulator.
actions consider factors not related to health risn, such as technical or
economic feasibility. Such considerations are indicated for each action. In
addition, not all of the regulatory actions listed in this section involve
enforceaole federal standards. Please direct any questions you may have
concerning these regulatory actions to the U.S. EPfl contact listed for tnac
particular action. Users are strongly urged to read the backgrounc ir form-
ation on each regulatory action in Background Document 4 in Service Iocs 3.

<<< uead and compounds (inorganic) >>>

More?... (Yes or No) — _ IV. fl. CLEAN PIR flCT (Cfifl)

_ Iv. 0. 1. NflTIONOL AMBIENT ftIR QUftLITY STANDARD (NAAQS)

Considers technological or economic feasibility? — No

Discussion — Under Section 109 of the CAA, EPA has set a primary (nealth-
based) NAAQS for lead of l.S ug/cu. m, calendar quarter average not to be
exceeded (43 FR 41258, 10/O5/7S). The secondary (welfare-based) NAAQS is
identical to th» primary standard. EPA is currently reviewing these stancarc-.
to determine if changes are warranted.

Reference — 4O CFR 5O. 12

U.S. EPA Contact — Air Duality Management Division / OAQPS /
019)541-5656 / FTS 629-5656

(<< Lead and compounds (inorganic) >>>

More?...(Yes or No) —

IV.B. SAFE DRINKING WATER ACT (SDWA)



Cons., cer-.; '; echno i. og Lea . or' economic |Teas i. ci I i t y "' -- \£

Di.-3CLiK3.iOri — Neurological effects or lead in infants anc .-nc v e r s e a
.ass-v-ri a'jrjd with blood lead levels of L5 ...ig/'-i_ ara s.-ie rasis for - ; . ̂
_.-:•; i • • . ; 3 .:•-• nversi ori factor of 6. £5 to convert ^forn 3 .1 ooc. laac roncfsrir; r
T: '- •-; i . • - . • . :-•...;• water lead concent fan -. ore; and an '., ncer- i- a i. .-.-~ v "ac^C"" •:> " 3.
: r '. £• ii .-/:.... for lead xas dei-'

"e v a*' r= .*•!<.: e -— ^0 P^ A-£"?3£ Pari IV si 1/13/33)

C~-l Co 'if, .AC t — Criteria and 'Gtancavcs Division, CDw /
•' i''«c • ZoJ. --73" .. ^ -T5 58i!-757:l; cr Drs.f iK.ing

• ,•> _ea-J -ar'C' coino' vjr^dsi ' i norqan ic^ >>>

_ _ I^uM CONTQITINANT L.£V?1_ '. rC-_y ;"--
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Reference — 45 rR 57332 (08/27/SO)
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_._IV.C. CLHAN WATER ACT (CWft)

__IV.C.I. AMBIENT WflTEfl QUflLITY CRITERIA, Human Health

More''... '.Yes or No) —

Water and Fish Consumption —• 5.OE+i ug/L

-is.-i Consumption Only — None

Considers technological or economic feasibility? — NO

Discussion — The criterion Mas set at the existing drinking water stanciarc
in 1980.

Reference — 45 FR 79318 (11/28/80)

EPft Contact -- Criteria and Standards Division, OWRS
(502)475-7315 / FTS 475-7315
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_.__. Iv. C. 2. AMBIENT WATER QUALITY CRITERIA, Aquatic Organisms
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and conioouncs (inorganic) >/>

IV.E. TGXIC SUBSTfiNCES CONTROL flCT (TSCfl)

cata available
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_IV.F. RESOURCE CONSERVATION «ND RECOVERY ftCT <RCRft)

_._IV.F.1. RCRA flPPENDIX IX, for Ground Wat»r Monitoring

Statas — Liat«d

i»!ore?... (Yes or No) —

Reference — 52 FR £5342 (07/09/87)

£3fl Contact — Jerry Sarrnan / DSW / (2OS) 382-4658 / ~~S 38£-4658

——— <(< Lead and compounds (inorganic; >>>

.IV. 3. SLiPERFUND vC

IV. G.I. REPORTflBLE QUANTITY (RO) for Release into trie Ei-ivironnien =
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